J 



Europaisches Patentamt 
® 0))) ^"•'OP««» Office ©Publication number: 0 150 933 

Office europ6en des brevets A3 



© EUROPEAN PATENT APPLICATION 

® Application number: 85300181.6 ® Int. CI/: C 08 F 6/00 

^ C 08 F 2/32, C 08 J 3/02 

@ Date of filing: 10.01 AS 



© Priority: 17.01.84 GB 8401206 


© Applicant: ALUEDCOUOtDSUMITED 


P.O. Box 38 Low Moor 


@ Date of publication of epplication: 


Bradford West Yorlcshire, BD12 0JZ(6B) 




07,08.85 Bulletin 85/32 


© Inventor: Flesher, Peter 




"Little Beck" Beck Lane 


@ Date of deferred publication of search report: 30.04.86 


Bineley West YorkahIra(GB) 


© Designated Contracting States: 


© Inventor: Fanrar, David 


BE DE FR GB IT NL SE 


5 The Grove Idle 




Bradford West YorkshlrelGB) 




@ Inventor: Benson, Alan Childerstone 




60 Moorfield Drive BaUdon 




Slilpley West YorkshirefGB) 




© Representative: Lawrence, Peter Robin 




Broughton et al, 




Gia JENNINGS & EVERY 53^ Chancery Une 




London WC2A1HN(QB) 



(m) a process for the production of polymors and aqueous solutioM thereof. 



@ A stable, water dispersable, substantially anhydrous 
dispersion of water soluble or water swellable polymer 
particles in water imnniscible liquid is made t>y reverse phase 
suspension polymerisation and dehydration of the disper- 
sion and is rendered dispersable In water by the addition of 
an oil soluble surfactant having HLB above 7. 
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It is accepted that it is difficult to mix fine, water sol- 
uble, dry polymeric powder into water in such a way as 
easily to obtain a dilute aqueous solution, because of s 
the risk of aggregation of the polymer particles upon 
contact with water. To avoid this problem it is common 
to add the polymer to the water while the polymer is 
present in particulate form in a dispersion in a water im- 
miscible liquid (referred to below as an oil). 10 

Various ways are known for making liquid disper- 
sions in oil of particles comprising polymer. For instance 
in US 3,122,203 Hawkins proposes adding preformed 
polymer particles to oil. without deliberate water addi- 
tion. In US 3,734,873 Anderson proposes adding pre- '5 
formed polymer particles to a water-in-oil emulsion in 
the presence of oil soluble emulsifier that will stabilise 
the water-in-oll emulsion and that has low HLB and that 
is present normally in an amount of from 12 to 20% by 
weight of the oil. 20 

The dispersions can also be made by what are now 
termed 'reverse phase polymerisation processes" in 
which aqueous monomer is dispersed in oil and is pol- 
ymerised in the dispersion. There are two main process- 
es of this type, reverse phase emulsion polymerisation 25 
and reverse phase suspension polymerisation and they 
both lead to a dispersion which can be termed an emul- 
sion. 

In a reverse phase emulsion polymerisation proc- 
ess, the initial dispersion of aqueous monomer droplets 30 
in oil is formed in the presence of water-in-oil emulsifier 
(of low HLB) that is present in a concentration sufficient 
that micelles of emulsifier are formed in the oil phase. 
Monomer migrates from the original aqueous monomer 
droplets Into three micelles and polymerisation occurs 3$ 
primarily within the micelles. The amount of low HLB 
emulsifier that has to be present, inorderforthe micelles 
to exist, is always high, always being well above 5%, 
and usually above 10%, for Instance 10 to 15 or even 
20%, by weight based on the oil. The size of the final 40 
aqueous polymer droplets depends primarily on the 
amount of tow HLB emulsifier. 

In reverse phase suspension polymerisation proc- 
esses the polymerisation occurs primarily within the In- 
itial aqueous monomer droplets and the size of the final <s 
aqueous polymer droplets depends primarily on the size 
of these initial aqueous monomer droplets. They may 
be formed, and the polymerisation may be conducted, 
in the total absence of low HLB emulsifier but it is usually 
convenient to include a small amount of low HLB emul- so 
sifier in order to facilitate the formation of small aqueous 
monomer droplets, and therefore a final emulsion hav- 
ing small aqueous polymer particles. Generally the 
amount of low HLB emulsifier is below 2% by weight 
based on the total dispersion or below 3, or at the most ss 
4. % by weight based on the oil. Generally the process 
is conducted in the presence of a polymeric polymeri- 
sation stabiliser, for instance one of the materials de- 



scribed in 08 1,482,515. 

An early disclosure of rSVSrse phase emulsion po- 
lymerisation processes is by VSan Der Hoff in US 
3,284,393 whilst an early disclosure of reverse phase 
suspension polymerisation processes is by Friedrich in 
US 2,982,749. 

The polynner-ln-oil dispersions made by these var- 
ious techniques and that can be mixed into water con- 
tain a substantial amount of water, the particles contain- 
ing polymer being particles of aqueous polymer gel, but 
it is known to convert the dispersions into substantially 
anhydrous form, for instance by azeotropic distillation. 
This is described in, for instance. US 4,052.353 and GB 
1,499.731. 

The typical disclosures of the addition of polymer- 
in-oil dispersions to water involve the use of dispersions 
containing large amounts of low HLB emulsifier. For in- 
stance Anderson In US 3,734.873 describe the use of 
12 to 20% by weight low HLB emulsifier based on the 
weight of oil and, as a description of reverse phase po- 
lymerisation, mentions only Von Der Hoff US 3,284,393, 
which uses typical, high, contents of emulsifier. Similar- 
ly, Scanley in US 4,052.353 again refers to Der Hoff 
US 3,284,393. In GB 1 ,499,731 the use of 5 to 20% by 
weight, based on the oil phase, low HLB emulsifier is 
recommended and in the examples above 1 0% is used. 

As the oil is immiscible with the water it is normal to 
conduct the mixing In the presence of a high HLB sur- 
factant that will promote distribution of the dispersion in- 
to water, thereby exposing the particles comprising pol- 
ymer to the water, so as to permit dissolution. 

The standard document to which reference would 
be made when selecting a surfactant for any particular 
purpose is "The Atlas HLB System" published by Atlas 
Chemical Industries Inc. In the volume copyright 1963 
reference LD-97-RI-3M-7-69 on page 4 it is stated that 
"you will use a water soluble emulsifier or blend to make 
an oil-in-water emulsion" and "you use a water soluble 
emulsifier when you want your final product to exhibit 
aqueous characteristics, i.e. to dilute readily with water 
For these purposes you wouki rarely use an oil soluble 
emulsifying system". Prior art concerned with high HLB 
surfactants for distributing polymer-in-oil dispersions in- 
to water always recommends water soluble surfactants 
as oil-in-water emulsifiers. 

For instance Anderson in US 3.734.873 recom- 
mends water soluble high HLB surfactants and substan- 
tially all his numerous examples appear to be water sol- 
uble with a possible single exception in that he proposes 
the use of an octyl phenol condensate with 3 moles of 
ethylene oxide for activating a dispersion apparently 
made by dispersing preformed polymer particles into a 
water-in-oil emulsion containing, presumably 1 2 to 20% 
low HLB emulsifier, based on the weight of oil. Anderson 
recommends the use of 0.01 to 50%, often 1 to 10%, 
high HLB surfactant based on the weight of polymer and 
in the only example used 5% (giving 105% total emul- 
sifier based on polymer or 21% based on non-aqueous 
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components). 

Scanley In US 4.052,353 refers only to the use of 
water soluble high HLB surfactant and recommends the 
use of 0.1 to 20%, preferably 1 to 15% based on the 
weight of oil and in his examples uses from 4 to 12% 
based on total composition. In GB 1 ,499,731 the use of 
5 to 20% of the water soluble high HLB surfactant Is rec- 
ommended. 

In general practice the amount of high HLB sur- 
factant has to be greater than the amount of low HLB 
surfactant and has to be sufficient to provide the desired 
distribution into oil. 

The present systems suffer from several disadvan- 
tages. 

The first is that the incorporation of the high HLB 
water soluble surfactant in the polymer-in-oil dispersion 
is liable to promote instability, for instance as discussed 
by Anderson in US 3.734,873 and by Scanley in US 
4,052,353. 

Secondly, the systems ail necessarily involve the 
use of large amounts of water soluble surfactant. 

Thirdly all this water soluble surfactant necessarily 
goes into the aqueous polymer solution that is being 
made, with possible risk of pollution effects. 

In the invention we can overcome these problems. 
We find that if the polymer-in-oil dispersion is made by 
reverse phase suspension (as opposed to emulsion) po- 
lymerisation and is then dehydrated an oil soluble sur- 
factant can very effectively be used as the activator, the 
total amount of this oil soluble surfactant can be low, the 
totat amount of oil soluble surfactant necessary for fa- 
cilitating the reverse phase suspension polymerisation 
can also be very low, and the system can be free of water 
soluble surfactant. 

In US 4299755, 3-8 parts of a surfactant, such as 
sorbitan mono-oleate is used with 3-8 parts of a sur- 
factant which is described as water-soluble. The final 
product can be dehydrated, but will always contain a 
large amount of surfactant. 

In the invention a stable, water dispersable, sub- 
stantially anhydrous dispersion of watersoluble or water 
swellable polymer particles in water-immiscible liquid Is 
made by polymerising aqueous poiymerisable mono- 
mer dispersed in water-immiscible liquid by reverse 
phase suspension polymerisation to form a dispersion 
of aqueous polymer particles dispersed in water-immis- 
ctble liquid, dehydrating this dispersion and. after the de- 
hydration, adding an oil soluble surfactant that has a sol- 
ubility in the water immiscible liquid at 20*^0 of at least 
1 part in 9 parts of the liquid and that has HLB at least 
7 and that will promote distribution of the dehydrated dis- 
persion into water. 

For some purposes best results are achieved by the 
use of a surfactant that is water dispersible or that has 
some solubility In water but the surfactant should always 
be more soluble In oil than water, in orderthat it partitions 
preferentially into the oil phase, and so can be separated 
with the oil If necessary. When, as is often the case, it 



Is desired that the resulta^Hleous system should be 
free of dissolved surfactanHhe oil soluble surfactant 
should be insoluble in water, that is to say It should have 
a solubility at 20^0 In water of less than 1 part in 100 
s parts water. 

An important advantage of using an oil soluble high 
HLB surfactant with the dehydrated dispersion is that it 
is possible to obtain good distribution into water using 
much less surfactant than Is required when the sur- 
10 factant is water soluble. Although Scanley in US 
4,052,353 requires the use of water soluble surfactant 
in his dehydrated dispersions it now appears to us that 
a substantial amount of the water soluble surfactant 
goes immediately into the dilution water and so has little 
IS or no effect in promoting distribution of the substantially 
dry polymer particles and oil into the dilution water. In 
the invention the surfactant remains available to pro- 
mote distribution and so lower amounts are required to 
achieve equivalent distribution effectiveness. 
20 The reverse phase suspension polymerisation 
process may be conducted by dispersing an aqueous 
solution of poiymerisable monomer into the non-aque- 
ous liquid in the presence of polymeric polymerisation 
stabiliser and. optionally, a small amount of an oil solu- 
25 ble, low HLB emulsifier. 

Suitable suspension stabilisers include amphipath- 
ic copolymers of hydrophobic monomers with hy- 
drophilic monomers and which are soluble or dispersible 
in liquids of low polarity The preferred stabilisers are 
30 either completely soluble or form fine dispersions in the 
continuous phase but are substantially insoluble in the 
monomer solution. These are typified by copolymers of 
alkyl acrylates or methacrylates with acrylic or meth- 
acrylic acid and copolymers of alkyl acrylates or meth- 
35 acrylates with dialkyl aminoalkyl(generaIly dimethyl 
aminoethyl)-acryiate methacrylate or quaternary am- 
monium or acid salt derivatives of these amino mono- 
mers. The most suitable of these are copolymers of alkyl 
methacrylates, where the alkyl group is a linear hydro- 
^0 carbon of 12-18 carbon atoms, with methacrylic acid or 
trimethyl-beta-methacryloxyethylammonium chloride 
and terpolymers with methyl methacrylate and hydrox- 
yethylacrylate. Suitable nnaterials are described in BP 
1.482,515, US 4,339.371 and EP 126528. 

The choice of stabiliser Is influenced by the partk:- 
ular homopotymer or copolymer being manufactured. 
The stabilisers for polymers containing acrylic acid or its 
sodium salt are preferably cationic and those for poly- 
mers containing dimethyl amino methyl acrrylate or its 
so salts or quaternary ammonium derivatives, or other cat- 
ionic polymers, are preferably anionic. 

The amount of suspension polymerisation stabiliser 
used is dependent on the size range of polymer particles 
required because at least a mono-layer absorbed at the 
ss interface between the polymer particle and the continu- 
ous phase is required to stabilise the dispersion both 
during polymerisation and during azeotropic distillation. 
Generally the amount of stabiliser is from 0.05 to 10%, 
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preferably 0.5 to 5%. based oninVeight of the aque^ 
ous dispersion when, as is preferred, the particle size Is 
to be small, for instance below 5 microns and generally 
in the range 0.2 to 2 or 3 microns. Based on non-aque- 
ous components, the amount may be up to 1 5%. if larger s 
particles are satisfactory then lower amounts of stabilis- 
er, for Instance 0.01 to 0.5%, may be satisfactory. 

The aqueous monomer droplets may be produced 
solely by the application of shear to a mixture of the 
aqueous monomer and the oil and stabiliser, but it is of- io 
ten convenient to include a small amount of a water-in- 
oll, low HLB, emulsifier so as to reduce the amount of 
shear that has to be applied to achieve a given particle 
size. The low HLB emulsifier will have HLB below 7, and 
generally 4 to 6 and typical emulsifiers are sorbitan men- 15 
ostearate, sorbitan monooleate, glyceryl monostearate 
and various ethoxylated fatty alcohols. They are usually 
soluble in the oil. The amount of low HLB emulsifier is 
preferably below 1.5% or 2%, typically 0.1 to 0.8% by 
weight based on the weight of the aqueous monomer 20 
dispersion in oil. or below 2%, or at the most 3%. on 
non-aqueous components in the dispersion. 

The water immiscible liquids preferably consist 
solely of hydrophobic water immiscible liquid such as 
aromatic and aliphatic hydrocarbons and haiogenated 25 
hydrocarbons. In EP 126528 (not published at the pri- 
ority date of this application) it was proposed to reduce 
the amount of required oil-ln-water emulsifier by incor- 
porating with the water immiscible liquid certain polar 
liquids and for many purposes it Is preferred that the wa- 3o 
ter immiscible liquid, and the dispersion, is free of any 
of the polar liquids proposed in EP 126528. 

The monomers that can be used In the Invention, 
and the polymers that can be produced, can be any of 
those discussed In, for instance, US 3,734,873, US 3S 
4,052.353 and EP 126528. The monomers are prefera- 
bly water soluble ethytenically unsaturated monomers, 
especially acrylamide and other acrylic monomers such 
as dialkylaminoaikyi acrylate or methacrylate, generally 
as acid addition or. preferably, quaternised salts thereof ^ 
or acrylic acid salts. 

Polymerisation may be induced by the use of a wa- 
ter soluble initiator in known manner. The aqueous dis- 
persions of monomer or polymer in oil generally contain 
20 to 60% by weight oil, 15 to 50% by weight polymer 4S 
or monomer and 15 to 50% by weight water. 

The aqueous polymer dispersion may be dehydrat- 
ed in known manner, generally by azeotropic distillation, 
preferably under reduced pressure, the dehydration be- 
ing conducted for a sufficient time that the final product ^ 
Is substantially anhydrous. Thus the water content in the 
polymer particles will be below 25% and generally below 
the ambient moisture content of the particles if they were 
exposed to the atmosphere, i.e. generally below 10% 
by weight. The water immiscible liquid in the initial aque- ss 
ous dispersion is usually a blend of volatile and non- 
volatile oils, the volatile oil being removed during the 
azeotropic distillation. It may be replaced by further wa- 



ter immiscible liquid. 

The high HLB surfactanTTs added after the dehy- 
dration. The amount of activator can be up to about 1 5% 
by weight of the non-aqueous dispersion but preferably 
is less, generally from 0.1 to 5%, preferably 1 or 2%, 
with best results generally being obtained with less than 
3% activator. The optimum amount will depend upon the 
components of the polymer dispersion and upon the 
particular activator being used and its intended use. 

The HLB of the oil soluble surfactants is always at 
least 7 and is generally below 11,5, most preferably 8 to 
11.5, especially 9 to 10,7. The surfactant is generally a 
non- tonic surfactant. 

The surfactant must be selected such that it has the 
required HLB and the required solubility characteristics, 
for instance by choice of an appropriate degree of ethox- 
ylation. Suitable materials are commercially available 
but many high HLB surfactants are unsatisfactory. 

Examples of classes of surfactants from which the 
selection may be made include ethylene oxide propyl- 
ene oxide block copolymers, alkylene (generally ethyl- 
ene) oxide condensates of alkyi phenols or fatty alco- 
hols, and polyalkylene (generally ethylene) glycol con- 
densates of fatty acids. Suitable materials are ethylene 
oxide condensates of octyl phenol or nonyl phenol, eth- 
ylene oxide condensates of fatty alcohols such as 
blends of cetyl and oleyl alcohol or C9.11 alky I alcohols, 
polyethylene glycol 200. 300 or 400 oleates or the iso- 
propylamlne salt of dodecyl benzene sulphonate. Par- 
ticularly suitable materials are the condensates of nonyl 
phenol with about 5.5 moles ethylene oxide and of a syn- 
thetic middle fraction primary alcohol with about 4.5 
moles ethylene oxide. Suitable materials are sold under 
the trade names Ethylan 55 and Ethylan B254. Blends 
may be used, for Instance of these two particular mate- 
rials typically in amounts in the ratios 3:1 to 1:3. 

If a water and oil soluble surfactant is required, an 
example Is the condensate of about 5 moles ethylene 
oxide with a C13 fatty alcohol. 

The process of the invention results in the fomiation 
of novel products and these form a further part of the 
invention. According to the invention we provide a water 
dispersable, substantially anhydrous, dispersion of wa- 
ter soluble or water swellable polymer particles in a wa- 
ter immiscible liquid wherein the particles have a size of 
less than 5 microns, the dispersion includes 0 to about 
3% by weight water-ln-oll. low HLB, emulsifier and 0.01 
to about 1 5% by weight of the polymeric polymerisation, 
stabiliser, and the dispersion includes 0.1 to less than 
3% by weight of the defined oil soluble surfactant. 

In another embodiment of the Invention, the disper- 
sion contains 0.5 to 5% by weight of the polymeric po- 
lymerisation stabiliser, 0.1 to 2% by weight of surfactant 
having HLB below 7 and 1 to less than 3% by weight of 
the oil soluble surfactant having HLB above 7 (prefera- 
bly 9 to 10.7) and Is free of water soluble surfactant the 
total amount of surfactant being betow 6%. 

Preferably the amounts of low HLB surfactant is be- 
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low 2%. The amount of high HflHir soluble surfactant 
Is below 5%, preferably below 3%. Preferably the dis- 
persion is free of water soluble surfactant. Preferably 
the total amount of surfactant Is below 6%, preferably 
below 3% or 4%. These percentages are alt based on s 
the dehydrated dispersion weight. The cumulative HLB 
of all the surfactants in the dispersion Is preferably 7 to 
9. most preferably 7.5 to 8. 

The inventbn is of particular value in the production 
of dispersbns of water soluble polymer as these can be to 
used to form dilute aqueous solutions of the polymer, for 
instance as fiocculants for organic or inorganic slurries, 
but the invention is also useful for the production of 
aqueous dispersions of water swollen, water insoluble, 
polymer particles, for which purpose the polymerisable t5 
monomers will include a small amount of a water soluble 
cross-linking agent, In conventional manner. 

The following are some examples:- 
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A polymer in oil dispersion may be prepared by re- 
verse phase suspension polymerisation in conventional 
manner. For instance about 25 parts of a blend of ap- 
proximately equal amounts of acrylamide and quater- 25 
nised dimethylaminoethyl acrylate may be dissolved in 
about 25 parts water and the solution dispersed In about 
. 40 parts of equal amounts of a blend of volatile and non- 
. volatile, oils (Shell SPB11 and SPO60) in the presence 
of about 0.5 parts SPAN 80 and about 1 .5 parts of a 2: 30 

1 copolymer of stearyl methacrylate-methacrylic acid or 
other suitable copolymer as described in GB 1 ,482,515. 
Shear may be applied until a particle size of about 1 to 

2 microns is achieved, the system may then be deoxy- 
genated and polymerisation induced using tertiary butyl 3S 
hydroperoxide and sulphur dioxide in conventional man- 
ner. After the exotherm is completed pressure may be 
reduced and water and volatile oil may be removed by 
azeotropic distillation to give a substantially dry product 
containing about 55% by weight polymer 0.2 to 2 ml- 40 
crons in size and about 45% by weight oil. "Span 80" Is 

a trade mark, standing for sorbltan mono-oleate. 

About 1 .5 parts by weight (based on the total weight 
of dry dispersion) of a blend of Ethylan 55 and Ethylan 
D254 is added by simple mixing. Upon mixing the re- 4$ 
sultant composition into water the polymer particles rap- 
idly dissolve to form a dilute aqueous solution which can 
be used In conventional manner, e.g. as a fldicculant. 

In similar manner the following activator, oil soluble, 
water insoluble, surfactants were used with equivalent so 
success:- 



Polyethylene glycol ^Heate-HLB 7.0 (Ethylan 
A2). 

Polyethylene glycol 300 oleate-HLB 8.9 (Ethylan 
A1). 

Polyethylene glycol 400 oleate-HLB 10.3 (Ethylan 
A4). 

Ethylene oxide propylene oxide block copolymers 
sold under the trade names Monolan P222. 1 206/2 
and 2000E/12. 

Ethylan and Monolan are registered trade marks. 
Example 2 

In a similar manner there is made by reverse phase 
suspension polymerisation followed by azeotropic dis- 
tillation 50 grams of an anhydrous polymer dispersion 
in Pale Oil 150 containing 52.5% by weight of an acry- 
lamide/sodium acrylate copolymer of weight ratio 60:40, 
intrinsic viscosity 18.5 dl-gm*^ and average particle size 
0.94 microns. This was blended with 2.5 parts of Ethylan 
172 (a 3 mole ethoxylate of cetyl-oleyl alcohol at HLB 
7.0) to produce a 50% active polymer dispersion which 
Is self emulsifiable in water. A similar blend was pre- 
pared using Ethylan A2 (polyethylene glycol molecular 
weight 200 mono-oleate of HLB 7.0) in place of Ethylan 
172 to produce a self emulsifiable dispersion. 

It appears that the use of our oil soluble, preferably 
water insoluble, surfactants is unsatisfactory when the 
dispersion is made by reverse phase emulsion polym- 
erisation and, in particular, it is impossible to obtain sat- 
isfactory dispersabtlity in water by the use of the low 
amounts, generally below 5% and preferably below 3%, 
by weight of the high HLB surfactant that are preferred 
in the invention. 

If the examples given above are repeated using wa- 
ter soluble, oil insoluble, high HLB surfactant there is 
sometimes a tendency for the dispersion to be less sta- 
ble but, in particular, the resultant polymer solution al- 
ways contains dissolved activating surfactant, and this 
is undesirable. 

If the examples are repeated without the dehydra- 
tion stage the solids content of the dispersion is inevita- 
bly much less, typically around 30% instead of around 
50% by weight, and this is very undesirable. By the in- 
vention we produce, for the first time, a dispersion that 
has high solids content and that can be mixed into water 
without risk of polluting the resultant aqueous solution 
with dissolved surfactant 



Claims 



Cg-n alkyl alcohol condensate with about 3 moles 
ethylene oxide-HLB 8.8 (Ethylan C913). 
Cetyl/oleyl alcohol condensate with 3 moles ethyl- ss 
ene oxide-HLB 7.0 (Ethylan 172). 
Octyl phenol condensate with about 4 moles ethyl- 
ene oxide HLB 9.0 (Ethylan ENTX). 



1. A process in which a stable, water dispersable, sub- 
stantially anhydrous dispersion of water soluble or 
water swellable polymer particles in water-immisci- 
ble liquid is made by polymerising aqueous polym- 
erisable monomer dispersed in water-immlscible 
liquid by reverse phase suspension polymerisation 
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to form a dispersion of aque^^bolymer dispersed 
in water-lmmiscible liquid, dehydrating this disper- 
sion and. after th dehydration, adding a surfactant 
that has HLB a least 7, characterised in that the sur- 
factant having HLB at least 7 is an oil soluble sur- s 
factant that is added in an amount of below 5% by 
weight of the dehydrated dispersion and that has a 
solubility at 20^C in the water-immiscible liquid of at 
least 1 part per 9 parts by weight of the liquid and 
that has a lower solubility In water and tha will pro- io 
mote distribution of the dehydrated dis persion into 
water. 

2. A process according to claim 1 in which the oil sol- 
uble surfactant has a solubility at 20'C in water of '5 
less than 1 part per 100 parts by weight water. 

3. A process according to either preceding claim in 
which the amount of the oil soluble surfactant Is 
from 0. 1 to less than 3% by weight ol the dispersion. 20 



4. A process according to any preceding claim in 
which the dispersion of aqueous polymerlsable 
monomer is formed in the presence of 0.5 to 5%, 
based on the weight of aqueous dispersion, of pol- 
ymeric polymerisation stabiliser and 0 to 2%. based 
on the weight of aqueous dispersion, of water-in-oil 
emulsifier having HLB below 7 and the size of the 
polymer particles Is preferably below 5 ^im. 

5. A process according to claim 4 in which the amount 
of the emulsifier having HLB below 7 is from 0.1 to 

r 1.5%. 

6. A process according to any preceding claim In 
which the dispersion is free of water soluble sur- 
factant that has a solubility in water of greater than 
1 part per 9 parts by weight water at 20*C. 

7. A process according to any preceding claim in 
which the amount of the oil-soluble surfactant is 
from 1 to 3% by weight of the anhydrous dispersion 
and the total amount of surfactant in the final dis- 
persion is below 4%. 

8. A process according to any preceding claim in 
which the HLB of the oil soluble surfactant is from 
9 to 10.7. 

9. A process according to any preceding claim in 
which the polymerisable monomers are selected 
from acrylamide. water soluble salts of acrylic acid 
and dialkylaminoalkyi acrylates and methacrylates 
and their acid addition and quaternary ammonium 
salts and preferably the polymer is water soluble. 

10. A water dispersable, stable, substantially anhy- 
drous dispersion of water soluble or water swellable 



polymer particles disp^^in water immiscible liq- 
uid wherein the particles have a size of below 5 mi- 
crons, the dispersion includes 0 to 2% by weight, 
based on the weight of dispersion, of a water in oil 
emulsifier having HLB below 7, 0.01 to 15% by 
weight of a polymeric polymerisation stabiliser and 
0.1 to less than 3% by weight of an oil soluble sur- 
factant that has a solubility in the water immiscible 
liquid of at least 1 part in 9 parts of the liquid, and 
that has a lower solubility in water and that has HLB 
at least 7 and that will promote dispersion of the de- 
hydrated dispersion into water. 

11. A dispersion according to claim 10 containing 0.5 
to 5% by weight of the polymeric polymerisation sta- 
biliser. 0.1 by 2% by weight of surfactant having 
HLB below 7 and 1 to less than 3% by weight of the 
oil soluble surfactant having HLB above 7 (prefera- 
bly 9 to 1 0.7) and is free of water soluble surfactant, 
the total amount of surfactant being below 6%. 



12. A dispsersion according to claim 10 or claim 11 in 
which the polymer is selected from polymers of acr- 
ylamide. acrylic acid water soluble salts and acids 
25 addition and quaternary ammonium salts of di- 
alkylaminoalkyi acrylates and methacrylates and is 
preferably water soluble. 



30 Patentanspruche 

1. Verfahren, in dem eine stabile, in Wasser disper- 
gierbare, im wesentlichen wasserfreie Dispersion 
von wasserloslichen oder in Wasser quellbaren Po- 

3S lymerteilchen in einer mit Wasser nicht mischbaren 
Flussigkeit hergestellt wird durch Polymerisieren 
von waBrigem, polymerisierbarem Monomer, das in 
der mit Wasser nicht mischbaren Flussigkeit disper- 
giert ist, mittels Umkehrphasen-Suspensionspoiy- 
merisation, um eine Dispersion von wa3rigem Po- 
lymer, das in der mit Wasser nicht mischbaren Flus- 
sigkeit dispergiert ist, zu bilden. Entwassern dieser 
Dispersion und. nach dem Entwassern, Zugeben 
eines Tensids mit einem HLB-Wert von mindestens 

^5 7, dadurch gekennzeichnet, daB das Tensid mit ei- 
nem HLB-Wert von mindestens 7 ein 6l-l6sliches 
Tensid ist, das in einer Menge von unter 5 Gewichts- 
prozent der entwasserten Dispersion zugegeben 
wird und das bei 20'C in der mit Wasser nicht 

so mischbaren Flussigkeit eine Loslichkeit von minde- 
stens 1 Gewichtsteil pro 9 Gewichtsteile der Flus- 
sigkeit aufweist und das in Wasser eine niedrigere 
Loslichkeit aufweist und das die Verteilung der ent- 
wasserten Dispersion in Wasser begOnstigt. 

55 

2. Verfahren nach Anspruch 1 , in dem das 6l-ldsliche 
Tensid bei 20*C in Wasser eine Loslichkeit von we- 
nigerals 1 Gewichtsteil pro 100 Gewichtsteile Was- 
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3. Verfahren nach irgendeinem der vorangehenden 
Anspruche, in dem die Menge an 6l-l6slichem Ten- 
sid 0.1 bis weniger als 3 Gewichtsprozent der Di- 
spersion betragt. 

4. Verfahren nach irgendeinem der vorangehenden 
AnsprOche. in dem die Dispersion des waBrigen. 
polymerisierbaren Monomers gebildet wird in der 
Gegenwart von 0,5 bis 5 Gewichtsprozent, bezogen 
auf die waBrige Dispersion, an polymerem Polyme- 
risationsstabilisator und von 0 bis 2 Gewichtspro- 
zent. bezogen auf die waBrige Dispersion, an VV!as- 
ser-in-6l-Emulgator mit einem HLB-Wert unter 7; 
und die GroBe der Polymerteilchen vorzugsweise 
unter 5 |im ist. 

5. Verfahren nach Anspruch 4. in dem die Menge an 
Emulgator mit einem HLB-Wert unter 7 0.1 bis 1 ,5% 
betragt. 

6. Verfahren nach irgendeinem der vorangehenden 
Anspruche, in dem die Dispersion frei von wasser- 
loslichem Tensid ist, das bei 20*0 eine Loslichkeit 
in Wasser von mehr als 1 Gewichtsteil pro 9 Ge- 
wichtsteile Wasser aufweist. 

7. Verfahren nach irgendeinem der vorangehenden 
Anspruche, in dem die Menge an Ol-loslichem Ten- 
sid 1 bis 3 Gewichtsprozent. bezogen auf die was- 
serfreie Dispersion, ist und die Gesamtmenge an 
Tensid in der End-Dispersion unter 4% ist. 

8. Verfahren nach Irgendeinem der vorangehenden 
Anspruche. in dem der HLB-Wert des 6l-ldslichen 
Tensids 9 bis 10.7 betragt. 

9. Verfahren nach irgendeinem der vorangehenden 
Anspruche, in dem die polymerisierbaren IVtonome- 
ren ausgewahit sind aus Acrylamid. wassertdsli- 
chen Salzen von Acrylsaure und Dialkylaminoalky- 
lacrylaten und -methacrylaten und ihren Sauread- 
ditions- und quartaren Ammoniumsalzen und in 
dem das Polymer vorzugsweise wasserloslich ist. 

10. In Wasser disperglerbare, stabile, im wesentlichen 
wassertreie Dispersion von wasserloslichen Oder in 
Wasser quellbaren Polymerteilchen. die in einer mit 
Wasser nicht mischbaren FlOssigkert dispergiert 
sind, worin die Teilchen eine GroBe unter 5 Mikron 
aufweisen, die Dispersion 0 bis 2 Gewichtsprozent. 
bezogen auf das Gewicht der Dispersion, eines 
Wasser-in-Ol-Emulgators mit einem HLB-Wert un- 
ter 7, 0.01 bis 15 Gewichtsprozent eines poiymeren 
Polymerisationsstabilisators und 0,1 bis weniger 
als 3 Gewichtsprozent eines 6i-l6slichen Tensids. 
das in der mit Wasser nk:ht mischbaren Flussigkeit 
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eine Loslichkeit von l^^stens 1 Teil in 9 Teilen 
der Flussigkeit aufweist und das eine niedrigere 
Loslichkeit in Wasser aufweist und das einen HLB* 
Wert von mindestens 7 aufweist und das die Disper- 
gierung der entwasserten Dispersion in Wasser be- 
gunstigt, enthalt. 

11. Dispersion nach Anspruch 10, die 0,5 bis 5 Ge- 
wtehtsprozent poiymeren Polymerisationsstabilisa- 
tor. 0,1 bis 2 Gewichtsprozent Tensid mit einem 
HLB-Wert unter 7 und 1 bis weniger als 3 Gewichts- 
prozent des 6l-l6slichen Tensids mit einem HLB- 
Wert von uber 7, vorzugsweise von 9 bis 10,7, ent- 
halt und frei von wasserloslichem Tensid ist. wobei 
die Gesamtmenge an Tensid unter 6% ist. 

12. Dispersiofi nach Anspruch 10 Oder 11, in der das 
Polymer ausgewahit ist aus Poiymeren von Acryl- 
amid, wasserloslichen Acrylsaure-Salzen und Sau- 
readditions- und quartaren Ammoniumsalzen von 
Dialkylaminoalkylacrylaten und -methacrylaten und 
vorzugsweise wasserloslich ist. 



^5 Revendications 



Procede dans lequelon prepare une dispersion sta- 
ble dispersible dans I'eau et essentiellement anhy- 
dre de particules de polymere soluble dans i'eau ou 
gonflant dans I'eau dans un liquide non miscible k 
I'eau par polymerisation d'un monomdre poiym6ri- 
sable aqueux, disperse dans un liquide non misci- 
ble k I'eau, par polymerisation en suspension en 
phase inverse pour former une dispersion du poly- 
mdre aqueux disperse dans le liquide non miscible 
k I'eau. d^shydratation de cette dispersion et. apres 
la d^shydratation, addition d'un agent tensioactif 
qui a un equilibre hydrophile-lipophile (HLB) d'au 
moins 7. caracterise en ce que I'agent tensioactif 
ayant un HLB d'au moins 7 est un agent tensioactif 
soluble dans I'huile qui est ajoute en une quantite 
inferieure k 5% en poids de la dispersion d6shydra- 
tee et qui a une solubility k 20^ C dans ie liquide non 
miscible a I'eau d'au moins 1 partie pour 9 parties 
en poids du liquide, qui a une solubility moindre 
dans i'eau et qui favorise la distribution de la dis- 
persion deshydrat6e dans I'eau. 
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2. Precede selon la revendication 'l, dans lequel 
I'agent tensioactif soluble dans I'huile a une solubi- 
lity k 20* C dans I'eau inferieure k 1 partie pour 100 
parties en poids d'eau. 

3. Proc^dy selon Tune quelconque des revendications 
prycydentes, dans lequel la quantity de I'agent ten- 
sioactif soluble dans Thuile est de 0,1 ^ moins de 3 
% du poids de la dispersion. 



7 



13 



EP 0150 933 B2 



14 



4. Procedd selon i'une queicon^Res revendlcations 
prte^entes, dans iequei la dispersion du mono- 
m^re aqueux poiym^risable est form^e en presen- 
ce de 0.5 ^ 5 %, relativement au poids de la disper- 
sion aqueuse, d'un stabilisant de polymerisation po- s 
lymdre et de 0 ^ 2 %. relativement au poids de la 
dispersion aqueuse, d'un ^mulsifiant eaudans I'hui- 

le ayant un HLB inf^rieur ^ 7, et ia tailie des parti- 
cules de polymdre est de preference inferleure k 5 

5. Precede salon la revendication 4, dans lequel la 
quantite de remulsifiant ayant un HLB inferieur k 7 
est de 0.1 ^1.5%. 

IS 

6. Precede selon t'une quelconque des revendlcations 
precedentes, dans lequel la dispersion est depour- 
vue d'agent tensioactif soluble dans i'eau ayant une 
solubilite dans I'eau superieure k 1 partie pour 9 
parties en poids d'eau k 20*0. 20 



11. Dispersion selon la f^^Plcation 10 qui contlent 

0.5 ^ 5 % en poids du siamlisant de polymerisation 
polymers. 0,1 a 2 % en poids d'agent tensioactif 
ayant un HLB inferieur ^ 7 at 1 ^ moins de 3 % en 
poids de Pagent tensioactif soluble dans I'huile 
ayant un HLB superieur k 7, de preference de 9 ^ 
10,7, et qui est depoun^ue d'agent tensioactif solu- 
ble dans I'eau, la quantite totale d'agents tensioac- 
tifs etant inferieure ^ 6 %. 

12. Dispersion selon la revendication 10 ou la revendi- 
cation 1 1 . dans laquelle le polymere estchoisi parmi 
les polymeres d'acrylamide des sels solubles dans 
I'eau de I'acide acrylique et des sels d'addltion d'aci- 
des et des sels d'ammonium quaternaire des 
acrylates et methacrylates de dialkylaminoalkyle et 
est de preference soluble dans I'eau. 



7. Precede selon i'une quelconque des revendlcations 
precedentes, dans iequei la quantite de I'agent ten- 
sioactif soluble dans I'huile est de 1 d 3 % du poids 
de la dispersion anhydre et la quantite totale d'agent 2S 
tensioactif dans la dispersion finale est inferieure k 
4%. 



8. Precede selon I'une quelconque des revendlcations 
precedentes, dans lequel I'HLB de I'agent tensioac- so 
tif soluble dans I'huile est de 9 a 10,7. 



9. Precede selon I'une quelconque des revendications 
precedentes, dans lequel les menomeres polyme- 
risables sont choisis parmi I'acrylamide, les sels so- 3S 
lubles dans I'eau de I'acide acrylique et les acrylates 
et methacrylates de dialkylaminoalkyle et leurs sels 
d'addition d'acides et sels d'ammonium quaternai- 
re, et de preference le polymere est soluble dans 
I'eau. 40 



10. Dispersion essentiellement anhydre dispersible 
dans I'eau et stable de particules de polymere so- 
lubles dans i'eau ou gonflant dans I'eau, dispersees 
dans un liquids non miscible k I'eau, dans laquelle 4S 
les particules ont une taiile inferieure k 5 microme- 
tres, la dispersion comprend 0 ^ 2 % en poids, re- 
lativement au poids de la dispersion, d'un emulsi- 
fiant eau dans I'huile ayant un HLB inferieur k 7, 
0.01 ^ 15 % en poids d'un stabilisant de polymeri- so 
satlon polymere et 0, 1 6 moins de 3 % en poids d'un 
agent tensioactif soluble dans i'huile qui a une so- 
lubilite dans le liquids non miscible k i'eau d'au 
moins 1 partie dans 9 parties du liquide et qui a une 
solubilite moindre dans I'eau et qui a un HLB d'au ss 
moins 7 et qui favorise la dispersion de la dispersion 
deshydratee dans i'eau. 
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